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DETAILED ACTION 

Specification 

1 . In the previous office action, the examiner objected to the length of the abstract. The 
examiner does not see any amendment or discussion of this issue in the applicant's response filed 
on 5/21/2009. Any response to this office action not addressing this issue in the future will be 
treated as a non-responsive response. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1-22, 24-30, and 35-37 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

4. Claim 1 is drawn to the use of one of two options where at least one of these options 
detected the focused ampholyte in a separation compartment at an increased concentration. The 
examiner is confused by this. In particular, the examiner doesn't understand how the use of 
option one (i.e. the addition of auxiliary compartments) can be construed as improving the 
concentration as the specification doesn't appear to have ever demonstrated this. For example, 
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fig. 2 and the associated text show how option two (i.e. the addition of auxiliary agents) 
improves the concentration because the sample ampholyte is now confined to a smaller area 28 
of the separation tube because of the addition of auxiliary agents. Fig. 3 adds option one to the 
use of option two from fig. 2 and would appear to show that the additional compartments 
actually reduce the concentration of the ampholyte as the ampholyte confined in space 28 in fig. 
2 can now take up the entire space 42 of fig. 3. This is not in any reasonable sense an increase in 
ampholyte concentration. In paragraph 0035, applicant states that the concentration of the 
ampholyte sample and carrier is enhanced by a factor of (Vauxanode + Vsep + Vauxcathode) 
/Vsep, but the origin of this equation is never explained and does not make sense to the 
examiner. Comparing fig. 1 and 3, how is there any increase in ampholyte concentration 
between these two embodiments? In fig. 1 , the sample and carrier ampholytes are confined to 
capillary 16 and the concentration of ampholyte in 16 would be the moles of ampholyte divided 
by the volume of the capillary. In fig. 3, the sample and carrier ampholytes are confined to 
capillary 42 with the auxiliary agents filling spaces 38 and 46. The concentration of ampholytes 
would then be the moles of ampholytes divided by the volume of capillary, which is the same as 
in fig. 1 . The examiner does not see how this constitutes an enhancement. If you started with 
the same amount of sample for the embodiments of fig. 1 and 3, you would end up with the same 
final concentration of sample as the samples in fig. 1 and 3 are confined to analogous spaces. 
5. Moreover, even if the examiner accepted that fig. 3 somehow represents an enhancement 
over the embodiment of fig. 1, it is still unclear how the additional volume alone (option one) 
can constitute an enhancement. For example, if you took a given concentration of sample for the 
experiment, the final concentration of sample would only change with volume if "you also added 
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the auxiliary agent (option two). For the purpose of example, if we assume the capillaries 16 or 
42 of fig. 1 and 3 are 10 ml and the combined volume of compartments 38 and 46 are 40 ml, a 
10" 5 M sample would be 10" 5 M whether it were confined to just the 10 ml (fig. 1) or to the 50 ml 
(fig. 3). The enhancement would only come if one added auxiliary agents (option two) to force 
the sample to take up a smaller volume of the 50 ml (fig. 3) or 10 ml (like the embodiment of fig. 
2 does to the embodiment of fig. 1). Hence, there doesn't appear to be any way an increase 
volume by itself 'can improve the concentration unless that increased volume is complemented 
with the use of an auxiliary agent. However, claim 1 states that the improvement can be arrived 
at with "option one or option two" (emphasis added). Similarly, claim 2 states that the increased 
concentration could be from the "use of an auxiliary compartment or an auxiliary agent" 
(emphasis added). Claim 22 is drawn to an increased concentration and only specifies the use of 
auxiliary compartments and does not discuss the use of auxiliary agents. Claim 37 explicitly 
states that the increase concentration is provided in comparison with an analysis without the at 
least one auxiliary compartment. Applicant never explained how the use of these auxiliary 
compartments only can improve the concentration of the isoelectric focusing system and one 
possessing ordinary skill in the art would not be enabled by the disclosure to make and use the 
device of these claims. 

6. The examiner notes that claims 23 and 35 are not included in the enablement rejection 
above because applicant does appear to have support for an increased concentration over that 
seen without the auxiliary compartment and auxiliary agent (claim 23) or without the auxiliary 
agent (claim 35). 
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Claim Rejections - 35 USC §103 

7. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

8. Claims 1, 3-4, 7-30, and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Vigh et al. (US 2002/0043465) in view of Valmet (USP 3,616,456). Valmet is being cited 
and relied on for the first time with this office action. 

9. As discussed in the previous office actions of 7/14/2008 and 9/6/2007, Vigh set forth all 
the limitations of the claims. Applicant has amended claims 1, 22, 23, and 37 to specify that the 
separation compartment does not include a separation membrane. Valmet teaches the use of an 
isoelectric gradient that is maintained by individual compartments defined by transverse walls 9. 
Valmet teaches that although a membrane 14 may be useable to separate the various 
compartments, such a membrane is not necessary. Compare the embodiments of fig. 2 and 7 and 
sec col. 6, 11. 45-63. It would have been obvious to one of ordinary skill in the art at the time the 
invention was being made to utilize the teaching of Valmet and utilize the device of Vigh 
without separation membranes because said membranes have been found to induce 
electroosmosis and have been found by the prior art to not always be necessary. Furthermore, an 
analysis without membranes would presumably have been more rapid as the sample and carrier 
ampholytes would be able to more quickly establish the desired pH gradient when a membrane is 
not present to inhibit fluid transfer. With respect to the limitations drawn to the use of the 
auxiliary compartments improving the concentration of the focused ampholyte analyte, as 
discussed in the 112 rejection above, it is unclear how the present invention improves the 
concentration based on the use of auxiliary compartments alone. Moreover, adjusting the 
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volume or the amount of compartments for an isoelectric focusing experiment requires only 
routine skill in the art. See Valmet col. 6, 11. 45-63 and col. 8, 11. 12-20. Hence, even if the 
examiner accepted that the presence of additional auxiliary compartments would improve the 
concentration of analyte without the further presence of auxiliary agents as well, because 
adjusting the volume and/or the number of compartments an experiment is obvious to one of 
ordinary skill in the art, the use of additional compartments would have then inherently improved 
the concentration of the experiment of Vigh in view of Valmet. 

10. With respect to claim 23, in addition to the reasons discussed in the previous office 
actions, this examiner further notes that having a chamber "configured to contain" to the set forth 
solutions does not further define the actual chamber. Any chamber is inherently configured to 
contain these solutions whether or not the chambers of the prior art actually discloses these 
solutions. What one places in the claimed chambers constitutes how the device is to be utilized 
and doesn't further define the device. Furthermore, Valmet discloses a detector system that can 
detect the analyte at any number of focusing positions. See fig. 7 and 8 and col. 9, 11. 16-37. 

1 1 . With respect to claim 24, see previous discussion of Vigh (e.g. paragraph 64 from the 
7/17/2008 rejection) and further note that Valmet renders obvious the use of many compartments 
to affect an even greater degree of separation (col. 8, 11. 12-20). 

12. Claims 1, 7-24, 27, 29-30, and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Speicher et al. (US 6, 638,408) in view of Valmet. 

13. As discussed in the previous office actions of 7/14/2008 and 9/6/2007, Speicher set forth 
all the limitations of the claims. Applicant has amended claims 1, 22, 23, and 37 to specify that 
the separation compartment does not include a separation membrane. Valmet teaches the use of 
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an isoelectric gradient that is maintained by individual compartments defined by transverse walls 
9. Valmet teaches that although a membrane 14 may be useable to separate the various 
compartments, such a membrane is not necessary. Compare the embodiments of fig. 2 and 7 and 
see col. 6, 11. 45-63. It would have been obvious to one of ordinary skill in the art at the time the 
invention was being made to utilize the teaching of Valmet and utilize the device of Speicher 
without separation membranes because said membranes have been found to induce 
electroosmosis and have been found by the prior art to not always be necessary. Furthermore, an 
analysis without membranes would presumably have been more rapid as the sample and carrier 
ampholytes would be able to more quickly establish the desired pH gradient when a membrane is 
not present to inhibit fluid transfer. With respect to the limitations drawn to the use of the 
auxiliary compartments improving the concentration of the focused ampholyte analyte, as 
discussed in the 112 rejection above, it is unclear how the present invention improves the 
concentration based on the use of auxiliary compartments alone. Moreover, adjusting the 
volume or the amount of compartments for an isoelectric focusing experiment requires only 
routine skill in the art. See Valmet col. 6, 11. 45-63 and col. 8, 11. 12-20. Hence, even if the 
examiner accepted that the presence of additional auxiliary compartments would improve the 
concentration of analyte without the further presence of auxiliary agents as well, because 
adjusting the volume and/or the number of compartments an experiment is obvious to one of 
ordinary skill in the art, the use of additional compartments would have then inherently improved 
the concentration of the experiment of Speicher in view of Valmet. 

14. Claims 1,3,4, 7-15, 17-30, and 35-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shave et al. ("Preparative-scale, recirculating, pH-biased binary isoelectric 
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trapping separations", Electrophoresis, Volume 25, 2004, pp. 381-387, published online 19 
January 2004) in view of Valmet. 

15. As discussed in the previous office actions of 7/14/2008 and 9/6/2007, Shave set forth all 
the limitations of the claims. Applicant has amended claims 1, 22, 23, 35 and 37 to specify that 
the separation compartment does not include a separation membrane. Valmet teaches the use of 
an isoelectric gradient that is maintained by individual compartments defined by transverse walls 
9. Valmet teaches that although a membrane 14 may be useable to separate the various 
compartments, such a membrane is not necessary. Compare the embodiments of fig. 2 and 7 and 
see col. 6, 11. 45-63. It would have been obvious to one of ordinary skill in the art at the time the 
invention was being made to utilize the teaching of Valmet and utilize the device of Shave 
without separation membranes because said membranes have been found to induce 
electroosmosis and have been found by the prior art to not always be necessary. Furthermore, an 
analysis without membranes would presumably have been more rapid as the sample and carrier 
ampholytes would be able to more quickly establish the desired pH gradient when a membrane is 
not present to inhibit fluid transfer. With respect to the limitations drawn to the use of the 
auxiliary compartments or auxiliary agents for improving the concentration of the focused 
ampholyte analyte, as discussed in the 112 rejection above, it is unclear how the present 
invention improves the concentration based on the use of auxiliary compartments alone. 
Moreover, adjusting the volume or the amount of compartments for an isoelectric focusing 
experiment requires only routine skill in the art. See Valmet col. 6, 11. 45-63 and col. 8, 11. 12-20. 
Hence, even if the examiner accepted that the presence of additional auxiliary compartments 
would improve the concentration of analyte without the further presence of auxiliary agents as 
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well, because adjusting the volume and/or the number of compartments an experiment is obvious 
to one of ordinary skill in the art, the use of additional compartments would have then inherently 
improved the concentration of the experiment of Shave in view of Valmet. Furthermore, Shave 
teaches the addition of auxiliary agents to the isoelectric focusing experiment (see the previous 
office actions), which the applicant evidences would inherently improve the concentration of 
ampholyte sample. 

16. With respect to claim 24, Valmet already disclosed the presence of many different 
compartments (col. 8, 11. 12-20), which would read on the defined compartments of this claim. 

17. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Vigh in 
view of Valmet as applied to claim 1 above, and in further view of Hofmann et al. ("Adaptation 
of Capillary Isoelectric Focusing to Microchannels on a Glass Chip", Analytical Chemistry, Vol. 
71, No. 3, February 1, 1999, pp. 678 - 686). 

18. Vigh and Valmet discloses the method as discussed with regards to claim 1 . Regarding 
claims 5 and 6, Vigh does not explicitly disclose the isoelectric focusing system to be a chip- 
based isolectric focusing system. Hofmann teaches a chip-based isolectric focusing system (see 
fig. 1 and abstract). It would have been obvious to one of ordinary skill in the art to have 
adapted the capillary imaging isolectric focusing system of Vigh ('465) to a chip-based system as 
taught by Hofmann because it provides the benefit of miniaturization which translates to low 
cost, speed and portability as explained by Hofmann (page 679, 2nd full paragraph on left hand 
column). 
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19. Claims 3-4, 25, 26, and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Speicher in view of Valmet as applied to claims 1, 22, and 23 above, and in further view of 
Pawliszyn (US 5,784,154). 

20. Speicher and Valmet disclose the method as discussed with regards to claim 1 
above. Regarding claims 3 and 4, Speicher discloses a chamber (100) wherein isoelectric 
focusing occurs. Speicher does not expressly disclose the isoelectric focusing system is a 
capillary isoelectric focusing system. Pawliszyn teaches an imaging capillary isoelectric 
focusing system as an improvement over isoelectric focusing performed in chambers (column 2, 
lines 27 - 32 and column 18, lines 48- 5 1). It would have been obvious to one of ordinary skill in 
the art to have modified the isoelectric focusing system of Speicher and Valmet to an imaging 
capillary isoelectric focusing system as taught by Pawliszyn because as Pawliszyn explains it has 
the benefit of efficient dissipation of Joule heat, eliminates convection effects which occur in 
large chambers and enables highly efficient separations (col. 2, 11. 27-32). 

21 . Speicher and Valmet disclose the apparatus as discussed with regards to claim 22 above. 
Regarding claims 25 -26 and 28, Speicher discloses a chamber (100) wherein isoelectric focusing 
occurs. Speicher does not expressly disclose the isoelectric focusing system is a capillary 
isoelectric focusing system or an imaging isoelectric focusing system. Pawliszyn teaches an 
imaging capillary isoelectric focusing system as an improvement over isoelectric focusing 
performed in chambers (column 2, lines 27 - 32 and column 18, lines 48 - 51). It would have 
been obvious to one of ordinary skill in the art to have modified the isoelectric focusing system 
of Speicher and Valmet to an imaging capillary isoelectric focusing system as taught by 
Pawliszyn because as Pawliszyn explains it has the benefit of efficient dissipation of Joule heat, 
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eliminates convection effects which occur in large chambers and enables highly efficient 
separations (column 2, lines 27 - 32). 

22. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Speicher in view of Valmet as applied to claim 1 above, and in further view of Pawliszyn and 
Hofmann. 

23. Speicher and Valmet disclose the method as discussed with regards to claim 1 above. 
Regarding claims 5 and 6, Speicher discloses a chamber (100) wherein isoelectric focusing 
occurs. Speicher does not expressly disclose the isoelectric focusing system is a chip-based 
isoelectric focusing system. Pawliszyn teaches an imaging capillary isoelectric focusing system 
as an improvement over isoelectric focusing performed in chambers (column 2, lines 27 - 32 and 
column 18, lines 48 - 51). It would have been obvious to one of ordinary skill in the art to have 
modified the isoelectric focusing system of Speicher to an imaging capillary isoelectric focusing 
system as taught by Pawliszyn because as Pawliszyn explains it has the benefit of efficient 
dissipation of Joule heat, eliminates convection effects which occur in large chambers and 
enables highly efficient separations (column 2, lines 27 - 32). 

24. Pawliszyn does not explicitly disclose the imaging capillary isoelectric system to be a 
chip-based system. Hofmann teaches a chip-based isoelectric focusing system (see fig. 1 and 
abstract). It would have been obvious to one of ordinary skill in the art to have adapted the 
capillary imaging isoelectric focusing system of Speicher in view of Valmet and Pawliszyn to a 
chip-based system as taught by Hofmann because it provides the benefit of miniaturization 
which translates to low cost, speed and portability as explained by Hofmann (page 679, 2nd full 
paragraph on left hand column). 
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25. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shave in 
view of Valmet as applied to claim 1 above, and in further view of Hofmann. 

26. Shave discloses the method as discussed with regards to claim 1 above. Regarding claims 
5 and 6, Shave does not explicitly disclose the isoelectric focusing system is a chip-based 
isoelectric focusing system. Hofmann teaches a chip-based isolectric focusing system (see fig. 1 
and abstract). It would have been obvious to one of ordinary skill in the art to have adapted the 
capillary imaging isolectric focusing system of Shave and Valmet to a chip-based system as 
taught by Hofmann because it provides the benefit of miniaturization which translates to low 
cost, speed and portability as explained by Hofmann (page 679, 2nd full paragraph on left hand 
column). 

27. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shave in view of 
Valmet as applied to claim 1 above, and in further view of Wu et al. (US 5,985,121). 

28. Shave and Valmet disclose the method as discussed with regards to claim 1 above. 
Regarding claim 16, Shave does not explicitly disclose one or more of the auxiliary agents 
fluoresce. Wu teaches an apparatus and a method of using the same for isoelectric focusing with 
a universal refractive index gradient imaging detector, an optical absorption imaging detector, 
and a fluorescence imaging detector (column 2, lines 57 - 62). It would have been obvious to 
one of ordinary skill in the art to have included the auxiliary agents that fluoresce to be detected 
by the fluorescence imaging detector taught by Wu in the method of Shave and Valmet because 
Wu explains that these detectors overcome problems arising from mobilization process 
associated with conventional on-column detectors through the use of their new on-line, real-time 
imaging detector (column 2, lines 54 - 57). 
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Response to Arguments 

29. Applicant's arguments filed 5/2 1/2009 have been fully considered but they are not 
persuasive. 

30. With respect to the rejection under 35 U.S.C. 1 12, applicant urges that the auxiliary 
chambers increase the volume of the system and hence more volume can be processed in the 
separation capillary. This argument doesn't appear to address the issue nor explain how the 
larger volume gives a greater concentration. Applicant essentially appears to be urging that a 
larger volume will allow more sample to be processed. The examiner would not dispute this, but 
this doesn't explain how this increased volume affects the concentration of the sample. 
Concentration is a quantitative measure of a density of a material (e.g. grams of analyte per unit 
of solution) and increasing the amount of analyte processed is not the same thing as increasing 
the concentration of analyte. Applicant's arguments only address how the increased volume 
would increase the amount of processed analyte and they do not explain how the actual 
concentration would be affected by the volume. Applicant's explanation of the equation from 
paragraph 0035 is similarly unpersuasive because applicant is discussing how the volume 
changes as a result of the addition of the auxiliary chamber when the paragraph in question (and 
the examiner's confusion) concerned how this additional volume increased the concentration (i.e. 
density) of the analyte. The volume of analyte and the concentration of analyte are two separate 
issues and an increase in volume is not the same thing as an increase in concentration. The 
examiner's original confusions concerning the claims remain. 
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3 1 . Moreover, one of the examiner's points in the previous rejection (reprinted above) was it 
was entirely unclear how the increase in volume alone constituted an enhancement as the only 
thing that could reasonably be construed as being an enhancement is the use of the increased 
volume in conjunction with the use of the carrier ampholyte (paragraph 5 from the 1/21/2009 
office action). In applicant's explanation of how the increased volume supposedly improves the 
concentration of analyte (option one), applicant urges that the increase in volume results in an 
increase in the amount of carrier ampholyte utilized (option two). Even if the examiner accepted 
this explanation, it still doesn't explain how an increase in volume by itself constitutes an 
increase in concentration as the explanation of option one presumes that option two is also being 
performed as well. Because applicant is claiming the increase in concentration using either 
option one or option two, then applicant should be able to explain how option one improves the 
concentration without invoking the use of option two. Applicant has not done so. If option two 
is necessary for the increased concentration whether or not option one is also utilized, then 
applicant would not have support for stating the enhancement is a result of option one or option 
two as they are currently claiming. 

32. With respect to the rejection of Vigh in view of the Valmet, applicant first urges that 
neither of the teachings teach all the limitations of the claims. However, the rejection is based on 
what the combination of these teachings would suggest to one of ordinary skill in the art and not 
what the individual teachings alone suggest. Applicant also urges that the proposed combination 
of Vigh and Valmet would result in a non- functional apparatus. In particular, applicant urges 
that if you removed the membrane, no separation would occur because the sample is moving out 
of the outlet ports and no separation would occur. This conclusion is never clearly explained. 
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Applicant suggests that the membrane of Vigh is necessary for separation to occur even though 
Valmet, drawn to a similar combination of electrodes and chambers, states that the membrane is 
not necessary. Furthermore, the point about the sample moving out of the outlet port resulting in 
no separation occurring is confusing considering that the sample would be moving out of the 
outlet ports of Vigh whether the membrane was there or not. 

33. With respect to the arguments concerning the rejection of Speicher and Valmet or Shave, 
applicant urges that both Speicher and Shave are drawn to isoelectric trapping and not isoelectric 
focusing. However, as the examiner has discussed in paragraph 81 of the 7/14/2008 office 
action, any distinction between trapping and focusing is not a claimed distinction especially in 
light of both Vigh and Speicher calling its experiments "isoelectric focusing", when the applicant 
urges that these are actually trapping experiments. Moreover, even if these were fundamentally 
distinctive experiments, then Valmet teaches that one of ordinary skill in the art can go back and 
forth between the two techniques. In particular, Valmet taught a membrane based experiment 
(i.e. what the applicant is terming "trapping") and then suggested that the membranes are not 
necessary for successful isoelectric separation (i.e. focusing). 

Conclusion 

34. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 



Application/Control Number: 1 0/763 ,98 1 Page 1 6 

Art Unit: 1795 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KAJ K. OLSEN whose telephone number is (571)272-1344. The 
examiner can normally be reached on M-F 5:30-2:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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